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© Seals. 

© A seal includes a seal assembly (12) associated 
with a housing (11), said seal assembly (12) having 
an annular sealing element (13) which is located 
both axially and radially between a retaining ring (20) 
and a support ring (25), the sealing element (13) 
sealingly engaging the retaining ring (20) and having 



a first lip formation (15) which is engageable, in 
response to fluid pressure being applied thereto, 
with a shaft (10) to provide a fluid tight seal there- 
with, a seal (48) being provided between the retain- 
ing ring (20) and housing (11). 
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SEALS 



The present invention relates to a seal for a 
pair of relatively rotatable components. 

UK Patent No. 1554406 discloses a secondary 
seal which will provide a temporary seal under 
running conditions or a seal capable of holding 
pressure over longer periods under non-running 
conditions, in the event that a primary sealing de- 
vice, for example a mechanical face seal, should 
fail. 

The seal described in that patent, has an in- 
wardly directed lip which is a close or interference 
fit on the rotary component, for example shaft, but 
is only forced into sealing engagement with the 
rotary component upon exposure to fluid under 
pressure. An outwardly directed lip is deflected to a 
substantial degree by engagement with the station- 
ary component, for example a housing, to provide 
a permanent seal therebetween. 

Because of the need to deflect the outer lip to 
a substantial degree, against the direction of move- 
ment of the seal as it is located between the rotary 
and non-rotary components, such seals are difficult 
to fit. Furthermore, the seal has little radial compli- 
ance and is unable to tolerate variations in con- 
centricity between the rotary and non-rotary com- 
ponents. 

The present invention provides an improved 
seal which will mitigate these problems. 

According to one aspect of the present inven- 
tion a seal comprises a seal assembly associated 
with one of a pair of relatively rotatable compo- 
nents, said seal assembly having an annular seal- 
ing element with a first lip formation which is en- 
gagable. in response to fluid pressure being ap- 
plied thereto, with the other component to provide 
a fluid tight seal therewith; characterised in that the 
sealing element is located both axially and radially 
between a retaining ring and a support ring, the 
sealing element having means to provide a fluid 
tight seal with the retaining ring, means being pro- 
vided to seal the retaining ring with respect to its 
associated component. 

According to a preferred embodiment of the 
invention the retaining ring is cylindrical with a 
flange at one end, the flange extending radially 
towards said other component, the sealing element 
has a second lip formation which extends radially 
'n the opposite direction to the first lip formation 
the sealing element being located with respect to 
the retaining ring so that it abuts the flange and the 
second lip formation is deflected away from the 
flange by engagement with the cylindrical surface 
of the retaining ring. The seal assembly described 
above may be preassembled. the sealing element 
first be.ng inserted into the retaining ring from the 



end remote from the flange portion thereof. As the 
second lip formation is deflected away from the 
flange portion, that is with the direction of move- 
ment of the sealing element, insertion will be 
s eased. 

A flange portion may be provided on the sup- 
port ring, this flange formation extending towards 
the retaining ring to provide axial containment of 
the sealing element. The flange portion of the sup- 
w port ring may advantageously extend beyond the 
end of the retaining ring when the sealing element 
engages the flanged end of the retaining ring. The 
external diameter of the flange portion of the sup- 
port ring may be contoured and the adjacent end 
is of the retaining ring correspondingly deformed so 
that it will engage the support ring to trap the 
support ring and sealing element whilst permitting 
axial movement thereof within the retaining ring. 
The assembly described above is located with 
20 respect to its associated component, in an annular 
recess defined between two portions of the compo- 
nent. A radial separation may be provided between 
the cylindrical surface of the annular recess and 
the retaining ring so that the seal assembly is free 
25 to float radially. The annular recess is preferably 
dimensioned such that the flange of the retaining 
ring will engage one wall of the recess while the 
remote end of the support ring will engage the 
opposed wall of the recess. Resilient means may 
30 be interposed between a radial face of the support 
ring and an opposed face of the sealing element to 
bias the sealing element into engagement with the 
flange of the retaining ring and the flange of the 
retaining ring into sealing engagement with the 
35 adjacent wall of the recess. Means may also be 
provided to prevent rotation of the seal assembly 
with respect to its associated component. This 
means may permit relative radial movement of the 
seal assembly. 
w Various embodiments of the invention are now 
described, by way of example only, with reference 
to the accompanying drawings, in which: 

Figure 1 is a partial cross-sectional elevation 
of a seal in accordance with the present invention- 
's and 

Figure 2 is a cross-sectional elevation illus- 
trating various modifications to the seal illustrated 
in Figure 1 . 

The seal illustrated in Figure 1 provides an 
50 emergency seal between a shaft 10 and housing 

A seal assembly 12 includes an annular sealing 
element 13 made of PTFE. The sealing element 13 
has a body portion 14. From one end of the body 
portion 14 a first lip formation 15 extends inwardly 
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and towards the other end of body portion 14 and 
second lip formation 16 extends radially outwardly. 
A recess 17 is provided in the body portion 14 
adjacent to lip formation 16. 

The sealing element 13 is located within a 5 
retaining ring 20 which is cylindrical with a radially 
inwardly directed flange 21 at one end. The cylin- 
drical portion of retaining ring 20 is of slightly 
larger diameter than the body portion 14 of sealing 
element 13. The sealing element 13 is inserted into to 
the retaining ring 20 from the open end 22 thereof, 
the end of the sealing ring defining lips 15 and 16 
leading, so that lip 16 is deflected into the recess 

17 and sealingly engages the retaining ring 20. 
A support ring 25 has a spigot portion 26 which 15 

locates within the sealing element 13 from the end 

18 thereof remote from the lips 15 and 16. The 
spigot portion 26 extends towards lip 15 and the 
end 27 is chamfered to provide a clearance there- 
between. Axially clear of the sealing element 13. 20 
the support ring 25 is of enlarged diameter and 
radially overlaps the body portion 14 of sealing 
element 13. 

A wave spring 30 is interposed between the 
face 18 of sealing element 13 and the opposed 25 
radial face of the support ring 25. The circumferen- 
tial face 31 of the enlarged diameter portion of 
support ring 25 is chamfered and ears 32 and the 
end 22 of retaining ring 20 are turned inwardly to 
engage the chamfered face 31 , to retain the sealing a 
element 13 and support ring 25 in the retaining ring 
20. The sealing element 13, support ring 25 and 
retaining ring 20 are dimensioned such that when 
the ears 32 engage chamfered face 31, the sealing 
element 13 will be biased, by the spring 30, into 55 
engagement with the flange portion 21 of the re- 
taining ring 20. 

The end face 33 of the support ring 25 extends 
rearwardly of the end 22 of retaining ring 20 when 
the ears 32 engage the chamfered face 31. One or aq 
more angularly spaced radial grooves 34 are pro- 
vided in the end face 33 of the support ring 25. 

The seal assembly 12 is mounted on shaft 10, 
the lip 15 being a light interference fit on the shaft 
10 and the internal diameters 40 and 41 of the 45 
flange formation 21 and support ring 25 respec- 
tively, having close clearances with the shaft 10 the 
internal diameter 41 of the support ring 25 having a 
series of circumferential grooves. The seal assem- 
bly 12 is located in an annular recess 45 defined so 
between the housing 11 and a clamping plate 46. 
The internal diameter of annular recess 45 is great- 
er than the external diameter of retaining ring 20, 
so that the seal assembly 12 is free to loat radially 
to accommodate variations in concentricity of the 55 
shaft 10. 

The recess 45 is narrower than the free axial 
length of the seal assembly 12, so that as the 



clamping plate 46 is tightened up, the support ring 
25 will be compressed into the retaining ring 20 
and the spring 30 will react to bias the flange 21 of 
retaining ring 20 into engagement with the adjacent 
wail 47 of recess 45. An elastomeric O-ring 48 
engages in groove 49 in wall 47 to provide a fluid 
tight seal between the wall 47 and flange 21. A 
number of pins 50 corresponding to the number 
and angular position of grooves 34, are provided in 
the wall 51 defined by housing 11 and these pins 
50 engage in the radial grooves 34 in the support 
ring 25. A further O-ring 55 provides a seal be- 
tween the housing 1 1 and clamping plate 46. 

Under normal operation, the lip 15 will only 
engage the shaft 10 lightly and will not conse- 
quently be subject to excessive wear. Only upon 
exposure of fluid under pressure in the direction of 
arrow P, for example upon failure of a primary seal 
positioned upstream, will the lip 15 be forced down 
onto the shaft 10 to form a fluid tight seal therewith. 
The lip 16 and the ring 48 will prevent leakage of 
fluid round the back of the seal. 

Engagement of the pins 50 and grooves 34 will 
prevent rotation of the seal assembly 12 whilst 
permitting radial float thereof. As the seal assembly 
is free to float radially the internal diameters 40 and 
41 of the flange 21 and support ring 25 may be 
very close to the surface of the shaft 10. The 
flange 21 will consequently prevent lip 15 from 
being extruded past flange 21 when subject to high 
pressure. The support ring 25 will also act as a 
close clearance throttle bush to reduce leakage. 

In the seal illustrated in Figure 2 the wave 
spring 30 is replaced by a series of angularly 
spaced helical compression springs 65 which are 
located in longitudinal bores 66 in the sealing ele- 
ment 13 and act against the opposed radial face of 
support ring 25. One or more drive pins 60 are also 
provided in radial bores 61 and engage in axially 
extending closed radial bores 62 in the support ring 
25. The drive pins 60 will transmit radial forces to 
the support ring 25 thereby preventing rotation of 
the sealing element 13 and will also locate the 
support ring 25 axially of the sealing element 13 
and retaining ring 20, thereby avoiding the need to 
form ears 32 at the end of the retaining ring 20. 
The inner surface 41 of the support ring 25 is also 
plain rather than castellated as in the previous 
embodiment. One or more drive pins 50 engaging 
in radially extending slots 34 in the support ring 25 
may be provided to prevent relative rotation be- 
tween the support ring 25 and housing 11. 

Various modifications may be made without 
departing from the invention. For "example, while in 
the above embodiments the seal assemblies are 
located on the housing and lip 15 engages the 
shaft, the seal assembly may alternatively be lo- 
cated in a recess on the rotary component for 
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rotation therewith and lip 15 engage an opposed 
surface of the stationary component. Although the 
sealing element described above is made of PTFE 
other suitable materials, for example other plastic 
or elastomeric materials, may be used. Where the 
matenal of the sealing element is itself resilient 
compression of the sealing element by the support 
nng may bias the retaining ring into sealing en- 
gagement with the adjacent wall of the recess 



Claims 

1. A seal comprising a seal assembly (12) 
associated with one (46) of a pair of relatively 
ratable components (10. 46). said seal assembly 
(12) having an annular sealing element (13) with a 
first lip formation (IS) which is engagable in re- 
sponse to fluid pressure being applied thereto, with 
the other component (10) to provide a fluid tight 
seal therewith: characterised in that the sealing 
element (13) is located both axially and radially 
between a retaining ring (20) and a support ring 
(25), the sealing element (13) having means (16) to 
provide a fluid tight seal with the retaining ring (20) 
means (48) being provided to seal the retaining 
ring (20) with respect to its associated component 
(46). 

• 2 A seal according to Claim 1 characterised in 
that the means (16) for providing a fluid tight seal 
with the retaining ring (20) is a second lip formation 
16] i which extends radially in the opposite direction 
to the first lip formation (15). 

3. A seal according to Claim 2 characterised in 
nat the retaining ring (20) is cylindrical with a 
flange (21) at one end, the sealing element (48) 
being located with respect to the retaining ring (20) 
so that it abuts the flange (21) and the second lip 
formation (16) is deflected away from , he flange 
21) by engagement of the cylindrical surface of 
the retaining ring (20). 

4 A seal according to Claim 3 characterised in 
hat the end (22) of the retaining ring ( 20 ) remote 
from the flange (21) is deformed to engage the 
support ring (25) and limit axial movement of the 
support ring (25) with respect to the retaining ring 
20), thereby trapping the sealing element (13) in 
the retaining ring (20). 

5 A seal according to any one of the preced- 
ing claims characterised in that the seal assembly 
(12) is located in an annular recess (45) in the 
associated component (46), the retaining ring (20) 
making sealing engagement with one wall (47) of 
the recess (45). 

thai 6 ,h * SS !' aCC ° rding 10 Claim 5 characterised in S5 

from H 6 (33 ' ° f the SUpp0rt rin 9 < 2S > ™°te 
rom the sealing element (13) extends beyond the 

ad,acent end of the retaining ring (20). the annular 



recess (45) being dimensioned such that the retain- 
ing ring (20) engages one wall (47) of the recess 
(45) while the support ring (25) engages the op- 
posite wall (51) of the recess (45). the support ring 
s (25) being depressed into the retaining ring (20) to 
apply an axial load to the retaining ring (20) to 
maintain the retaining ring (20) in sealing engage- 
ment with the wall (47) of the recess (45). 

7. A seal according to Claim 6 characterised in 
'0 that resilient means (30: 65) acts axially between 

the support ring (25) and the sealing element (13) 
to bias the retaining ring (20) into engagement with 
the adiacent wall (47) of the annular recess (45). 

8. A seal according to any one of Claims 5 to 7 
'5 characterised in that a clearance is provided be- 
tween the cylindrical face of the recess (45) and 
the retaining ring (20) thereby permitting radial 
movement of the seal assembly (12). 

9. A seal according to any one of the preced- 
20 ing claims characterised in that means (34- 50) is 

provided to prevent rotation of the seal assembly 
(12) with respect to the associated component (46) 

10. A seal according to Claim 9 characterised 
'n that one or more formations (34) on the end of 

« the support ring (25) remote from the sealing ele- 
ment (13) engage corresponding formations (50) on 
the adjacent wall (51) of the annular recess (45) in 
order to prevent relative rotation therebetween 
while permitting relative radial movement. 
m 11. A seal according to any one of the preced- 
ing claims characterised in that the flange forma- 
tion (21) of the retaining ring (20) extends into 
close proximity to the other component (10) to 
prevent extrusion of said first lip formation (15) 
35 when subjected to high pressure differentials. 

12. A seal according to any one of the preced- 
ing claims characterised in that means (60- 62) is 
provided to prevent rotation of the sealing element 
13) relative to the support ring (25) while permit- 
's ting relative axial movement therebetween, 

13. A seal according to any one of the preced- 
ing claims characterised in that the support ring 
(25) extends into close proximity with the opposed 
surface of the other component (10), thereby pro- 
's viding a close clearance throttle bush which will 

control leakage. 

14. A seal according to Claim 13 characterised 
m that the surface (41) of the support ring (25) 
opposed to the other component (10) is formed 

so with one or more circumferential grooves. 
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